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A Development of Wireless Sensor Networks for Collaborative Sensor
Fusion Based Speaker Gender Classification
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Abstract

In this paper, we develop a speaker gender classification technique using collaborative sensor fusion for use in a
wireless sensor network. The distributed sensor nodes remove the unwanted input data using the BER(Band Energy
Ration) based voice activity detection, process only the relevant data, and transmit the hard labeled decisions to the
fusion center where a global decision fusion is carried out. This takes advantages of power consumption and
network resource management. The Bayesian sensor fusion and the global weighting decision fusion methods are
proposed to achieve the gender classification. As the number of the sensor nodes varies, the Bayesian sensor fusion
vields the best classification accuracy using the optimal operating points of the ROC{Receiver Operating
Characteristic) curves. For the weights used in the global decision fusion, the BER and MCL(Mutual Confidence
Level) are employed to effectively combined at the fusion center. The simulation results show that as the number of
the sensor nodes increases, the classification accuracy was even more improved in the low SNR(Signal to Noise
Ration) condition.
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Fig. 1. The comparison of ITU G729 VAD and the BER based
VAD (a) 40dB SNR (b) 0dB SNR.
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Fig. 2. The local decision process of gender classification for

used in a wireless sensor network.
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